The role of formic acid in solution stability and crystallization of silk protein polymer.
In this paper, the regenerated silk fibroin (SF) solution dissolved in formic acid was used as a model protein to understand the role of formic acid in solution stability and crystallization of protein-based materials. The molecular decomposition of SF did not occur for the dissolution process in formic acid within 1-2 days of storage times. The beta-sheet crystallization of SF molecules was occurred by the elimination of formic acid upon drying. The SF molecules in formic acid solution are stable and have low hydrodynamic radius values. This may be closely related to the fact that formic acid has two opposite functions of dissolution and crystallization simultaneously. The turbidity, dynamic light scattering and FTIR measurements elucidate that the solution stability and crystallization of SF are attributed to compact molecular shape of SF in formic acid, resulted from the molecular interactions between formic acid and polar groups in SF molecules.